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<^^> METHOD OF MANUFACTURING A MUUIPLE COMPONENT DEVICE 




^ (57) Abstract: The present invention is a m«hod of manufactuting a product (102) from at least two individual con^nents (20. 
^ 24, 26. 28, etc.) comprising the steps of providing data regarding at least a Orst and a second component (20, 24) to a customer (40)- 
^ permitting said customer (40) to request a product (102) comprising the combination of at least said first and said second oomponoil 
(20. 24); transmitting said request to a first locadon (50) ranole fiom said customer (40); receiving ai least one of said first and 
a recond componoits (20, 24) al said first location (50); tian^orting said first and second componems (20, 24) fiom said first location 
^ (50) to a second location (52); assembling said first and second conqwnoits (20. 24) into tht desired product (102) at said second 
^ location (52); and transporting said assembled product (102) to said customer (40). 
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METHOD OF MANUFACTURING A MULTIPLE COMPONENT DEVICE 

Background of the Inventton 

Field of the Invention 

This invention relates generally to methods of manufactuiing devices, and specifically to methods of 
manufacturing devices conprised.of multiple componem products. 
DescriotiDn of the Rotated Art 

Many manufacturers produce a comprehensive line of component products which are designed to rntcrconnecl 
and function together. It is often desirable for such manufacturers to sell their components separately because the varying 
needs of their customers would not be readily satisfied by any single combination of components, and H Is frequently not 
economically feasible to assemble the components in accordance with the individual needs of every customer at the 
manufacturing site. In addition, in some Industries, manufactuieis make tndhridual components which are capable of being 
used in combination with the components of other manufacturers in the industry. 

As a consequence the customer usually is faced with the inconvenient task of obtaining the desired component 
parts fram one or more manufacturers and then combining them in the desired conTviration. When a customer has a 
continuous need for such a combination of components, the burden of ordering the components and putting them together 
may become very time-consumii^ and expenshra. 

The problem b especiafly evklent in the medical device industry. For exampte. medical practitioners often require 
a variety of components to create a desired intravenous OV) set The components of an iV set may include IV drip bags, 
medical tubing, needleless injection sites, Y-sites, iuer connectors, etc Many of these components are repeatedly used 
together in certain configurations for specific appfications at a given hospital or other care center, but the componems are 
generally sold separately by separate manufacturers. 

Some medical device manufacturers have penratted their customers to order combinations of such components 
pie-assembkid. However, as described bebw. tiie expense and delay heretofore associated with pre-assembied 
combinations has often been proKbithfe, especially in view of the hicreasing cost constraints placed upon medical 
practitioners and medical device companies by insurance companies and the consuning public This, despite tiie recurrent 
use of a certain combination at a fadOty, many medical practitioners have stifl been forced to order the componeiits 
separately and then assenftia tiiem on site. 

An example of a combination of IV set component parts ttiat might be desired at a given hospital is shown in 
Figure 1. In this example, a first end of a section of medical tubing 20 is inserted imo a first inlet 22 of a Y-site A 
female Iuer 26 and a CLAVE 28 fluid connector {mamifactured by ICU Medical. Iwl of San Clfememe, CA) are attached in 
series to the opposite end of the medical tubing 20. A PIGGY LOCK connector 30 (also available from ICU Medical IncJ is 
attached to a second inlet 32 of the Y-site 24. and a section of medical tubing 36 is coupled to the outiet port 38 of the Y- 
site 24. The PIGGY LOCK connector is attached to tubing 37 which b attached to a spike 35. The tubing 36 is connected 
to 8 Iuer lock 39 at its opposite end. 
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The typical prior art procedure for providing a pre-assembled corrfjinatlon of such an IV set is outlined below. A 
custOTTwr first contacts a manufacturing re|ffes«itative of a company which offers one or more of the components of the 
desired combination. The manufacturing representative then informs the manufacturer of the request and an employee of 
the manufiacturer must then detemiine whether the requested combination can be provided in view of applicable 
governmental regulations. 

Assuming the combination is permitted by such relations, the manufacturing representatwe then arranges for 
another employee to put together a sample of the desired comKnation from the component parts. The sample is then sait 
to a fadlity for mafical steriBzatbn and packaging, retunned from the steiffization fadSty, and then sent to the customer. 
In tKs p^oi^ss, if the maiufacturer does not make aU of the conqwrents of the desired combination, the manufacturer may 
need to obtain one or tme of the components from another manufacturer. 

It typically takes about ten days from the tbne the customer originally requests the sanple to the time the 
customs receroes the sample. The oistomer then evakjates the sanple to detemma v*e^ If the 

customer aR>roves of the sample, the customer must gwierally phca a nfininum hit order of the combtistkm vwth the 
maraifacturinj representative. In most cases, the customer does not have the option of ordering the desired confinatton m 
smaU quantities. 

Bulk orders m usually required because the process of assembSng and packaging a specific combinatkm requfres 
reconfiguration of the assembly process and special attention by the maraifacturing and distrflMrtron persomeC entalng 
additional exi^nses wrfiich are only compensable by the profits resulting from an order of substantial size. 

The assembly process usually takes an extended period of tmie. After assembly, the products must be sterized 
and packaged. The process of sliding the products to the sterilization fadGty, perf onra^ the sterilization ard packaging, 
and then sending them hack to the manufacturer takes more tin»L As a consequence of the v^ious delays and 
ineffidBiicies, the complete process takes approximately four to sbc months from the time tfm customer fust contacts the 
manufacturing repesentative to the time tiie customer rawfves the first bulk order. 

Anotfier proUem associated with tWs procedure rdates to tf« end cost of the prodiHl As may be appredated, 
the cost of labor is ttie primary cost associated vwth produdng tiie iffoduct bi tiiis process, a substantial numbw of man 
fmurs are spent in this process preparing the sample product More man hours, and capital expenditure, are required to 
produce the minanum order of the product Because of Uie substantial man-hours associated vihh tiie pmparation of the 
product, the cost of the product is very high. This is espedally tnie whai wewed in relation to the ramiber of products 
produced. TKs cost is passed on to the consumer, after application of a profit margin by tiie n^cal device sqjplier and 
hospital. In addition, tiiey often produce several tmres tiie amount of the product ordered and keep tfw remaining product 
In inventory so tfat subsequent orders can be filled more quickly. 

There b tiuis a need for an improved method of manufactoring pre^ssemUed combinatons of conponent parts, 
h is an object of tiie invention to prowde a metiiod in which tiie customs is ^ more infonnation at tin b^'rq of the 
wdering process ard tiie assembly process and wherein the assenAly and transportation are effictaitfy controlled h a 
manner which provides tire product more quickly and at a significant reduction m cost 

•2- 
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Summary of ths Invention 

The present invaition Is a method of rranufacturing a product from at least two indivkiuai components. In 
geieral this method comprises the steps of providing data r^arding at least a first and a second coniponem to a 
custon^ permitting said customer to request a iroduct con^rismg the combination of at least s^d first and said second 
component; transmitting said rapjest to a first location remote from said ojstoner; receiwng at least one of said first and 
second components at said first location; transporting said first and second components from said first location to a 
second location; assembGng said first and second components into the desired product at s^'d second tocatiort and 
transpc^g ssH assmtded product to said customer. 

Preferably, data regartf ing each kidividual convonent and combinatjons of multiple components is available on a 
database. The customer accesses this database to detemine the availability of particular ccmbbiations of con^ionents. 
Tha database is associated writh a program wMch pemiits the customer to place an order for an approved combination of 
components. 

hi the preferred embodin^ the mettod is usol to create a nwfti component medical device, such as an IV set. 

Brief Description of the Drawinqs 
FIGURE 1 is a plan view of an example of a contination of me(fical device component products* 
FIGURE 2 is a f lowdart illustrating the sX&ps of the method of the jment imfention; 
Figure 3 is a schematic iOustrating the interrelationship between the various locations and actiwties associated 
with the method of the present invention; and 

F^re 4 IS a schematic iustrating the method of the j»^ent invention as us^ to create the product fflustrated 
m Figure 1. 

Detailed Description of the Pref errHl EmbodimEnt 
The present invention overcomes the expense and delay previously assodated with providing caistomers vwth 
combirations of component products by using a novel method of brmging aO of the componwrts together for assembly, 
perfomung the assembly process in an efficient and economical manner, and d^vering the ass^led components tfrwrtly 
to the custnra'. 

The method of the present invention is broadly iBustrated m figure Z h a first step SI, a number of componait 
parts are made gercrally available to a customs by a vendor. These ccn^onents nray be provided by a numbff of suppBers 
or maraifacturers. In st^ S2, a customer places an order whh the vendor for a product comprising at least two of the 
assembled components which are available. 

In step S3, the vendor requests each of the assembled conponents reqinred to produce the comWnation from the 
mdivklual suppliers or nwiuf acturers. In step S4, these indhndual components are defivered to a single location whera they 
are combinal in bulk. These urrassembled but amassed components are then deBvered to an assonbly location, where in 
step S5 they are assembled into the desired combination of the comporrents. 

In an optional step S6, the assembled combinations are subjected to posti^iduction processingr such as 
packaging or sterffization. This processing may take place in a remote tocation from the location of assembly. 

•3. 
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Rnally, in step S7. the completed products are sfqiped directly to the consumer which placed the order h step 
S2 or an address to which the consumer wishes the proifaicts to be delhrered. 

In accordance writh the present invantioa the method Ulustrated "m flowchart form in Hgurs 2 piBfaably occurs 
at several locations and invohnng several parties, the interrelationship of which is iiu^ated in 3. 
5 As ittistrated in Figure 3. accordmg to the present invention a vendor preferdily provides a customer 40 with 

means for ascertainino aH possible combinations of available components. Preferably, this means provides the customer 
witfj information regarding each individual component as well as coniiinations thereof. In addition, the customer is 
provided with information regarding which combinations are prohibited by applicable sovensnent regulations. 

This means may indude a catalog, a telephone system, or preferably, a confuter program with a convrehensive 
10 database. This database includes information regarding each component such as the specifications of the component and 
the lika In the case of a computer database^ an laustration of the component is provided on a i^ing screen. 

A progran associated with the database permits the customer to obtain inforaiation regarding proposed 
combinations of indhfidual components, b) this arrangement a customer may utilize a convuter at a remote location to 
access a main computer associated with the vendor which contains the database. The customer's conprter 
15 commuiBcatesvwth the main conprter via the brtertiet a teMoneM or Ofcourse, 
one or more araess computers may be provided at the location of the vendor indich tiie customer may use to obtain «ie 
same information. This arrangement is less desirable, however, since the customer must travel to the vendor's location to 
obtan the Bif omratioa 

Preferably, the program is arranged so that the customer selects indhridual components from the database and 
roiuests their combination. In response, the computer mstantly displays the desRsd combination and indicates whether it 
is acceptable. For example, in the medical area, the computer database would contain infomation regarding whether a 
particular cont'mation of components meets FDA approval 

The means for ascertaining the coniunatlon components preferdiiy allows the customer to choose products 
made by a wide variety of manufacturers. In this way, the customer may. if desirei choose components from different 
25 manufacturers to include in the combination. In tins arrangement the database simply includes the necessary information 
regarding the irafividual components, regardles of their source, and combrotions thereof. 

According to a preferred embodiment once the customer has put togetter a given comlnnation of (voifacts on 
the computer screen and tfie computer program has detemsnal that the combination is acceptable, the customer is th«) 
permitted to place an order. Preferably, this order is placed directly through the coinRJter which is beirq used to determine 
30 the proposed comtunations of components. 

When the customer {daces an order throi^ the main computer, tfie main conpiter transnots tiie customer's 
order to a control office 42. Depending on the location of ti» main computer and the control office, this transmission may 
be through a direct connection, or when the computer and control office are far apart thniugh an electrorac connection 
such as the Internet or via fax, etc. 
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As statiBd above, desirably a computer program forms an mtegral part of the raathoiJ, fadBtatn^ access to the 
component and component combination data, as wefl as pemutttng ordering. 

As one aspect of the invaition, a prmter or simiiar device is preferably prowded at the kit factory 50 for prbiting 
out the order and instructions which are to be prowded vaib the components with are to be assenMed at the assembly 
6 location 52. The instnictions may be arranged to include pre-printed address labels for the assembly location 52 and 
customer 40 which are used to label the packages to each of these locations. 

Most Bnportantly, the method of the presem inventun pemsts the customer to order any number of products. 
Thus, the customer is not required to order a bulk onler. As detailed below, the present mvoition is so efficient that bidk 
orders are not required to recoup assembly and admiristrative costs. 

Tie control office 42 is preferably a small, stream-Imed fadlity. There need not be many employees or extensivB 
buiUmg space because.the fundauKntal role of the control office is merely to recdve electronic orders from the customer, 
send electronic instructions and receive status reports from other tocations involved in the steps of the present invention. 
In fact iiHJch of the order processing may be carried out by a computer system in the control office uvithnrt the need for a 
great deal of employee bnohffimenL 

At or after the same tins the ord& placed by the customer is transmitted to the control office 42, a 
corresponding order is transnntted to each suppDer of the components comprising the desired assembled product. The 
orders which are transmitted to the suppSers or mamif acturers of the components may be transntitted with the iK|uest to 
the control office 42, such as in the same or substantiaBy the same step perfomial by the computer program or other 
protocol. 

Preferably, when the control office 42 receives the customer's order, the control office immediately tranaiits 
the order, in the arranganent fliustrated. a corresponding request or order is traismitted to three manufacturers 44, 46, 
48. 

The order is also transnatted to a kit factory 50 assodated with the vendors 44, 46. 48. This transnsssion is 
also prefsably via a conpiter netvrork. 

The manufacturers' 44, 46, 48 involvement may be Enuted to just recoving oiders and sending individual 
components, a task to which they are already well adapted. In that regard, the orders transnatted thereto are preferably 
for the manufacturer to deBver or transport the desired components to the kit factory 50. 

In this arrangemem, the kit factory 50 is a fadDty which desirably has very little storage capacity for component 
parts. The reduction in total inventory contributes to a lower cost of production. 

Instrad, the kit factory 50 simply serves as a bcation where orders are received »id to which component parts 
fnmi the nawfacturers are amassed and then sent to an assembly location. As a result, the kit factory operates as 
ecomuricaSy as possible. 

In a preferred arrangement, the tet factory ^ has some inventory, pem^tting immediate amsmg of the 
necwsary pats for forwarding to the assembly location 52. In this arrangenenl the orders are placed with the 
manufacturers 46, 48. 50 to promde immediate replacement of the depleted miramal inventory. 

.5. 
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The respective nianufacturers 44, 46, 48 transport their requested components to the kit factory 50. The 
components may be transported by truck, airplane or any means known to ttese of skill in the art. 

The components arrive at the kit factory a short time; preferably the same day or within a few days, after the 
custonsr's order is first recdved. In that event, if insuffident inventory existed, the time to recdve additional components 
is nsnmial, and used inventory is ffnmediatdy repknished. To reduce the cost associated with transportatkia the kit 
factory 50 is desirably located close to the manufacturers 44, 46, 48, but also close to an assenAly location bl, descnlied 
bdow. 

An employee at the kit factory 50 then rapkliy amasses the separate components from the manufacturers 
together with assembly instructions regardmg how the components are to be condiinsL tn a preferred embocfment, tiie 
description con&ts of a simplified schematic pkture generated by the com|Kiter system of the confined compor^ts. The 
iricture is dasir^ly included in the package containing the separate components and the package is thai sent to the 
assemUy location 52. The picture or other instructions may contain a bar code induch is read at each step of the process 
so that the con^uter will record exactly where any parGcular order is. A customer may be ghr»} access to the bar code 
system to 'track" the progress of the custom^s orders. 

Of course, in alternative embodiments, any of the locations where the method steps are performed may be 
combined, or the iocatbns may be very close to each other, such as different rooms in the same fauUir^. 

bi order to further M the total cost of producii^ tte desired combinatton of component products, the assonUy 
bcation 52 is preferably situated in a place where labor costs are substantially lower, such as a foreign country (such as 
Mexico), thereby ^gnificantly diminishing the cost of assembly. The consonants are ^dcfy omibined into the de^ 
combinations by the personnel at the assembly location 52 widi reference to the schematic picture or other assemUy 
instnjctions which are conveniently provided along whh the bulk conpments. 

After assanbly, the products may be sent to a post-production location 54. In the case of medicd devices, tfiis 
location comprises a steriSzation and padcagmg facility, in that arrangement, the asserr^lol combinations are th^ore 
sent from the assembly location 52 to a steriSzation plant 54. After st^iltzation and padcagmg, the products are then 
preferably sent directly to the customer 40. Alt&nathrely, the products may be sent to a hjb which then distributes the 
products to customers, as wiO be understood by those of skiD m the art 

bi the preferred embodiment, the method of manufacture is utilized to create medical devices from Bufividual 
components. An example of the method as utilized to create a medical devK:e will be described with ref^ce to Figures 1 
3nd4. 

A customer is interested in obtaining the assembled product illustrated in Figwe 1 and described above. The 
custonw accesses the vendor's n^n conprter containing the above-referenced database. The customs locates each of 
the individual components of the product in the databasa In this case, the components ndude a st^ard CLAVE 
connector 28, tulnng 20, Y-site 24, adapter 26 and PIGGY LOCK® connector 30. (The remabiing components shown in 
Figure 1 will not be described for simplicity.) 
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The customer instructs the main computer to cmate a W version of these components assembled into the 
desired product configuration 98. This product configuration is illustrated on the screen of the customer, as Hhistrated in 
Figure 4 at lOa The screen preferably displays data regarding the cost per unit of the product 102 and whether the 
combinatfon can be produced in Ught of goverring regulations 104. 
5 If the combination is approved, the customer orders a quamhy of the product. This order is received at the 

control office 42. Either sinwitaneous with the customer's order, or at or near the time of receipt thereof at the control 

offlce42. an order is sent to the manufacturer or suppfier of each of the IndM^^^ 
tie kit factory 50. 

Upon receipt of tfie individual components, an employee at the kit factory 50 prepares a package contaimng the 
10 r3«vmaterials.Lacomponents,necessaryforassemblyofthefinal^^^ In this case; if 100 of the praduct Blustrated 
on thecastonBr-scomputersaeenhavebeen ordered, at bast lOOof each of 1^ 

thepackaga In additioa an instruction and data sheet is provided with this package. This sheet preferably contains data 
regarding the order, tha customer and how the mdhodual components are to be assembled to complete the combination 
The assenbV Instn^tions preferabhr include a pictorhd representation of the assembled product which may be used as a 
IS suide in the assemUy process. 

This package is delivered to the assembly tocatfen 52. At this locatioa the instructions are utilized to assemble 
the coavlmed product from the indhrfdualcompoTBrts. The assembled products are then placed imo a package and 
delhreredtothesterifeationfadlity54. At this facTrty. ead, product is sterlTced andfor packaged. The products are then 
deOwered to tin customer 40 or a distribution hub. 

20 Many advantages am realized using the abovwfescribed irarention. Rrst, the method of the present mvantion 

provides products to customers much faster than conventional methods. In fact, customers may receive ti« products 
onlered in a few days as opposed to weeks or months later. In addition, the cost to nanafacture the pmducts is 
dramaticafly reduced. Samples do not need to be produced.and inventory is kept toa™^ 

The above Isadescription of the appfication of the method of the Fesemim«!miontoas^ 

25 ska in the art will appreaate how the metiwd may be applied to create a wide range of products from individual 
components. 

Of course the foregoing description Is tiiat of preferred embodiments of the mventioa and various changes and 
modifications may be made wititout departing from the spirit and scope of the invention, as defined by tha appended 
daims. 
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WHAT IS CLAIMED IS : 

1. A method of maimfacturinB a product from at least two individual components comprising tfw 

steps of: 

providing data regarding at least a first and a second component to a customer; 
permitting said customer to request a product comprising the combination of at least said first and 
said second components; 

transmitting said request to a first location remote from said custronen 
receiving at least one of said first and second componaits at said first location 
transporting said first and second components from said first locatnn to a second location; 
assembrmg said first and second components into the desired product at said second location; and 
transporting said asseriibled product to said custonra'. 

2. The method in accordance witb Claim 1, further comprising the step of simultaneously transmrtting 
a request to a supplier of said first and or second component at the same time as said request is transmitted to said 
first location, rojuesting transport of said first and/or second component to said first location. 

3. The method in accordance with Claim 1. wherein said components are medical device components. 

4. The method in accordance whh Claim 1. further including the step of traiisporting said asse^ 
product from said second location to a tWrd location and steriiizing sad product at said third locatran. ■ 

5. The method in accordance with Claim 1, further including the step of packaging said assembled 

product 

8. A product comprisirq at least one first and one second component, smd prothict produced by: 
providing a database containing infomration regarding combiDations of at least a first and a second component, 
accessing said database to determine the availabiBty of a particular combination of components, placing an order for 
said combinatioa transmitting said order to a first remote locatioa transraining an order for each convonent to a 
supplier of that componem. transportation said component to said first remote location, amassing said componems at 
said first remote location, transporting said components to a second location, assembling said components into said 
combination, and transporting said combination to a destination. 

7. The product in accordance with Chiim 6, further including the step of sterilizmg said combination 
of assembled components. 
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